Limitations of the quantitative cytochemical assay of catechol oxidase in melanoma cells.
The cytochemical quantification of catechol oxidase activity in fixed B16 melanoma cells was investigated using dopa as the substrate. Inhibitors showed that peroxidases do not significantly interfere. The kinetics of melanin formation were studied initially in solution with purified catechol oxidase. Two key parameters were identified: lag-time and the rate of melanin formation. The lag-time was taken as the time required by intermediates to reach a critical concentration at which the polymerization process starts and melanin production becomes measurable (at 640 nm). In solution, the lag-time decreases as the enzyme activity increases, particularly when the activity is very low. The rate at which melanin is formed by pure enzyme in solution is independent of dopa concentration when its activity is low but increases linearly with dopa concentration when the activity is comparatively high. In fixed melanoma cells, the lag-time decreases linearly with increases of dopa concentrations up to 20 mM; at concentrations higher than this, the lag decreases more slowly. In contrast, the rate of melanin production is unaffected by changes in dopa concentration. The lag-times of different cells lines incubated at the same substrate concentration decrease as the enzyme activity of the cells increases. The rate of melanin production seems to be affected by factors other than catechol oxidase activity, such as the intracellular organization and distribution of the enzyme.